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ANTIBACKLASH BRAKE WITH
CENTRIFUGAL OPERATOR

BACKGROUND OF THE INVENTION

The present invention relates to a double bearing type or
baitcasting type reel for fishing.

It is a conventional method to give a braking force to a
rotating spool so as to prevent the occurrence of backlash
caused by an excessive rotation of the spool in the case of
releasing a fishing line, for example, in the case of casting
a fishing line. As a backlash preventing device for giving a
braking force to the rotating spool, there is known a cen-
trifugal force braking device (Japanese Unexamined Utility
Model Publication No. 3-79665) in which a centrifugal force
generated by the rotation of the spool is used, and also there
are known magnetic braking devices (Japanese Examined
Utility Model Publication Nos. 6-8695 and 6-16511) in
which a magnetic force is used for braking.

The above centrifugal force braking device is operated as
follows. By a centrifugal force generated when a spool is
rotated, a braking plate rotating integrally with the spool is
moved in the radial direction of the spool, so that the braking
plate is made to come into sliding contact with a predeter-
mined portion of a reel body and a frictional force is
generated. The spool is given a braking force by the fric-
tional force.

The above magnetic braking device is operated as fol-
lows. An electric conductor rotating integrally with a spool
is positioned in a magnetic field formed by a magnet. By an
electromagnetic force generated by the rotation of the elec-
tric conductor, the electric conductor is given a braking
force, and at the same time the spool rotating together with
the electric conductor is given a braking force.

However, in the above centrifugal braking device, the
frictional force generated by the centrifugal force (i.e. the
frictional force is generated between a braking piece moved
by the centrifugal force and a reel body with which the
braking piece comes into contact) is proportional to the
square of a rotational speed of the spool. Therefore, when a
rotational speed of the spool is increased higher than a
predetermined value after the start of casting, the frictional
braking force is suddenly increased, and the rotational speed
of the spool is suddenly decreased. Accordingly, a flying
distance of a fishing tackle is reduced. When the rotational
speed of the spool is decreased at the end of casting, the
frictional force is greatly decreased, and the phenomenon of
backlash tends to occur. In this case, an appropriate thumb-
ing operation is required, but the appropriate thumbing
operation, in turn, requires the skill. It is, therefore, difficult
for a beginner to conduct a thumbing operation appropri-
ately. Since braking is conducted by a frictional force, noise
is generated, and further, problems may be encountered in
the viewpoints of durability and maintenance of the perfor-
mance.

In this connection, in Japanese Unexamined Patent Pub-
lication No. 5-68455, there is proposed a reel for fishing in
which a plurality of centrifugal braking devices are com-
bined with each other so that a braking force is successively
given to a spool by two steps. However, the above type reel
for fishing is disadvantageous in that the structure becomes
complicated and the size of the entire reel is extended. As a
result, the manufacturing cost is raised.

On the other hand, in the aforementioned magnetic brak-
ing device, the braking force is changed substantially in
proportion to the rotational speed of the spool. Accordingly,
unlike the centrifugal braking device, there is no possibility
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that the braking force is greatly changed according to a
change in the rotational speed of the spool. Therefore, the
phenomenon of backlash is unlikely to occur, and it is easy
for a beginner to conduct casting. However, this type reel for
fishing is disadvantageous as follows. While the spool is
rotating, a braking force corresponding to the rotational
speed of the spool is generated at all times. Accordingly,
even at the end of casting in which the rotational speed of the
spool is decreased, the braking force acts on the spool.
Therefore, it is impossible to extend a flying distance of the
fishing tackle. Further, since the freely rotating performance
of the spool is deteriorated by the magnetic action, it is
impossible to raise a rotational speed of the spool quickly.
Therefore, this type reel for fishing is not suitable for shot
casting in which the fishing tackle is cast in a short distance.

SUMMARY OF THE INVENTION

The present invention has been accomplished in view of
the above circumstances. It is an object of the present
invention to provide a double bearing type reel for fishing,
the structure of which is simple, the flying distance of which
can be extended while the occurrence of backlash is sup-
pressed by an appropriate braking action.

In order to solve the above problems, the present inven-
tion provides a double bearing type or baitcasting type reel
for fishing comprising: a spool fixed to a spool shaft pivot-
ally supported by a reel body, the spool rotating integrally
with the spool shaft, a fishing line being wound round the
spool; a movable body attached to the spool shaft, the
movable body rotating integrally with the spool shaft, the
movable body being capable of moving in the axial direction
of the spool shaft; a centrifugal force operation arm rotated
by a centrifugal force generated by the rotation of the spool,
the centrifugal force operation arm moving the movable
body in the axial direction of the spool shaft; and a braking
force generating means for giving a braking force, which
corresponds to a distance of movement of the movable body
when the movable body is moved along the spool shaft by
a predetermined distance, to the spool via the movable body.

The present disclosure relates to the subject matter con-
tained in Japanese patent application No. Hei. 10-58216
(filed on Mar. 10, 1998), which is expressly incorporated
herein by reference in its entirety.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partially cross-sectional overall arrangement
view of a double bearing type reel for fishing of the first
embodiment of the present invention.

FIG. 2 is a cross-sectional view taken on line 2—2 in FIG.
1.

FIG. 3 is a cross-sectional view taken on line 3—3 in FIG.
1

FIG. 4 is an enlarged view of a primary portion of FIG.
3.

FIG. 5 is a cross-sectional view taken on line 5—5 in FIG.
7.

FIG. 6 is a side view of a centrifugal force operation arm
attached to a spool support.

FIG. 7 is a cross-sectional side view of a primary portion
of the reel shown in FIG. 1, wherein this view shows a state
in which the spool is rotated at low speed or stopped.

FIG. 8 is a cross-sectional side view of a primary portion
of the reel shown in FIG. 1, wherein this view shows a state
in which the spool is rotated at high speed.

FIG. 9 is a cross-sectional view of a double bearing type
reel for fishing of the second embodiment of the present
invention, wherein this view corresponds to FIG. 7.
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FIG. 10 is a cross-sectional view of a double bearing type
reel for fishing of the second embodiment of the present
invention, wherein this view corresponds to FIG. 8.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to the accompanying drawings, embodiments of
the present invention will be explained below.

FIGS. 1 to 8 are views showing a first embodiment of the
present invention. As shown in FIG. 1, a double bearing type
or a baitcasting type reel for fishing of this embodiment
includes a left side plate 1a, a right side plate 15 and a reel
body having a right 2b and a left frame 24 which are covered
with both side plates 1a, 1b. A spool shaft 5 is rotatably
supported by bearings 10, 10 between the right 2b and the
left frame 2a. A spool 3 onto which a fishing line is wound
is integrally fixed to the spool shaft 5.

A pinion (not shown in the drawing) movable in the axial
direction of the spool shaft 5 is attached to an end of the
spool shaft 5 protruding from the right frame 2b. This pinion
is moved between an engaging position at which the pinion
is engaged and rotated integrally with the spool shaft 5 and
a non-engaging position at which the pinion is disengaged
from the spool shaft 5. The pinion is meshed with a drive
gear (not shown in the drawing), and a handle 12 is attached
to an end of a handle shaft (not shown in the drawing) which
is fixed to the drive gear. Due to the above structure, when
the handle 12 is rotated, the spool shaft § is rotated via the
drive gear and the pinion. Accordingly, the spool 3 is rotated.

Between the right 2b and the left frame 2a, there is
provided a level wind device 15 on the side of drawing out
the fishing line from the spool 3. This level wind device 15
includes: a traverse shaft (not shown), on the outer circum-
ferential surface of which a traverse groove is formed, at the
end of which a gear meshed with the drive gear is attached;
a cylindrical body 17 in which the traverse shaft is accom-
modated; and an engaging piece 18 engaged with the
traverse groove, wherein the engaging piece 18 slides in the
transverse direction along the cylindrical body 17 when the
traverse shaft is rotated. The fishing line wound round the
spool 3 is guided via a hole 184 formed in the engaging piece
18. Accordingly, when the handle 12 is rotated, the spool 3
is rotated and the engaging piece 18 is slid in the transverse
direction. Therefore, the fishing line can be uniformly
wound round the spool 3.

The double bearing type reel for fishing of this embodi-
ment includes a magnetic braking device 20 for preventing
the spool 3 from rotating excessively in the motion of
drawing out a fishing line. As shown in FIGS. 1 and 2, the
magnetic braking device 20 includes two annular bodies 11,
12 made of magnetic material. In this case, the first annular
body 11 is fixed to the reel body, and the second annular
body 12 is rotatably held by the reel body.

The first annular body 11 holds a bearing 10 for support-
ing one end of the spool shaft 5. The first annular body 11
has a first annular magnet holding section 11a which extends
inwardly in the axial direction of the spool shaft 5. The
second annular body 12 has a second annular magnet
holding section 12a which is concentrically arranged outside
the first magnet holding section 11a.

On an outer circumferential surface of the first magnet
holding section 11a, there are provided a plurality of mag-
nets 13 which are arranged in the circumferential direction
at predetermined intervals. In this embodiment, there are
provided three magnets 13 as shown in FIG. 2. On an inner
circumferential surface of the second magnet holding sec-
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tion 12a, there are provided a plurality of magnets 14 which
are arranged in the circumferential direction at predeter-
mined intervals and these magnets 14 are opposed to the
aforementioned magnets 13 arranged inside. In this
embodiment, there are provided three magnets 14 as shown
in FIG. 2.

The polarity of the magnet 13 held by the first magnet
holding section 11a on the side opposed to the magnet 14
held by the second magnet holding section 124 is different
from the polarity of the adjacent magnet 13. The polarity of
the magnet 14 held by the second magnet holding section
124 on the side opposed to the magnet 13 held by the first
magnet holding section 114 is different from the polarity of
the adjacent magnet 14.

As shown in FIG. 1, on the left side plate la, there is
provided a knob 21, which can be rotated, for adjusting a
braking force. A gear 22 rotated integrally with the knob 21
is fixed to the knob 21 for adjusting a braking force. This
gear 22 is meshed with teeth 19 formed on an outer
circumferential surface of the second annular body 12. Due
to the above structure, when the knob 21 for adjusting a
braking force is rotated, the second annular body 12 is
rotated with respect to the first annular body 11 via the gear
22. Therefore, a relation between the polarities (N-N, N-S)
of the magnets 13, 14 which are opposed to each other is
changed, and also a quantity of overlapping is changed. In
other words, a direction and an intensity of the magnetic
field formed by the magnets 13, 14 are changed.

The magnetic braking device 20 is provided with a
movable body 25 movably attached to the spool shaft 5. As
the detail is shown in FIGS. 4 and 7, the movable body 25
includes a cylindrical body 25 movably attached to an outer
circumference of the spool shaft 5 and a flange section 25b
extending outwardly from the main body 254 in the radial
direction of the spool shaft 5. An annular electric conductor
30 extending in the axial direction of the spool shaft 5 is
fixed to the flange section 25b so that the annular electric
conductor 30 can be opposed to an annular space formed
between the magnets 13, 14 and also the annular electric
conductor 30 can be inserted into and drawn out from the
annular space.

There is provided a compression spring 32 between the
retainer 31 fixed to one end of the spool shaft 5 and the main
body 254 of the movable body 25. This compression spring
32 is wound around an outer circumferential surface of the
spool shaft 5§ and pushes the movable body 25 to the spool
3 side so that the movable body 25 can be separated from the
retainer 31.

In order to move the cylindrical body 254 in the axial
direction of the spool shaft § without rotating the cylindrical
body 254 with respect to the spool shaft 5 while the
cylindrical body 25a is being rotated integrally with the
spool shaft 5, long grooves 39 extending in the longitudinal
direction of the cylindrical body 254 are formed in two
portions on the inner circumferential surfaces of the cylin-
drical body 25a, and pins 37 engaging with these long
grooves 39 are protruded from the spool shaft 5.

An annular support 33 is fixed to the spool 3. As the detail
is shown in FIGS. § to 7, there are provided a plurality of
centrifugal force operation levers 34 in this support body 33
in such a manner that the levers are opposed to the flange
section 25b of the movable body 25. In this embodiment,
four centrifugal force operation levers 34 are provided. The
plurality of centrifugal force operation levers 34 are pivot-
ally attached to the support body 33 and arranged at prede-
termined angular intervals in the circumferential direction of
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the support body 33. At an end portion of each centrifugal
force operation lever 34, there is provided an inertial body
(weight) 344 so that the centrifugal force operation lever 34
can be given an angular moment when a centrifugal force is
acting on it by the rotation of the spool 3.

Next, operation of the double bearing type reel for fishing
of the above structure will be explained below.

For example, when the spool 3 is rotated by casting the
fishing tackle, the centrifugal force operation lever 34 is also
rotated integrally with the spool 3. Accordingly, a centrifu-
gal force acts on the inertial body 344, so that the centrifugal
force operation lever 34 is pivotally rotated and pushed
against a back of the flange section 25b of the movable body
25.

Until the rotational speed of the spool 3 reaches a prede-
termined value at the beginning of casting, a centrifugal
force acting on the inertial body 344 is low. Therefore, a
pushing force of the centrifugal force operation lever 34
acting on the flange section 25b of the movable body 25 is
lower than a pushing force of the compression spring 32.
Accordingly, as shown in FIG. 7, the movable body 25 is not
moved with respect to the spool shaft 5 in the axial direction,
that is, the movable body 25 is kept at the substantially same
position as that of the spool 3 which is stopped. In other
words, the electric conductor 30 attached to the movable
body 25 is not inserted into the annular space formed
between the magnets 13 and 14. Therefore, no braking force
is generated by magnetism in the spool 3. As a result, the
spool 3 can be freely rotated, that is, the rotational speed of
the spool 3 can be increased, and a length of the fishing line
which has been cast is increased, that is, a flying distance of
the fishing tackle is extended.

After that, when the rotational speed of the spool 3 is
increased and the centrifugal force acting on the inertial
body 34a exceeds a predetermined value, that is, when the
pushing force of the centrifugal force operation lever 34
acting on the movable body 25 becomes higher than the
pushing force of the compression spring 32, the movable
body 25 starts moving against the pushing force of the
compression spring 32 due to the pushing action of the
rotating centrifugal force operation arm 34. In this case,
since the long grooves 39 formed on the inner circumfer-
ential surface of the movable body 25 are engaged with the
pins 37 of the spool shaft 5, the movable body 25 is moved
in the axial direction of the spool shaft § without being
rotated around the spool shaft 5. Due to the above movement
of the movable body 25, the electric conductor 30 enters an
annular space (magnetic field) formed between the magnets
13 and 14 as shown in FIG. 8, and the ¢lectric conductor 30
is given a force from the magnetic field according to a
distance of the intrusion and a rotational speed. Accordingly,
a braking force is generated in the spool 3 rotating integrally
with the electric conductor 30. That is, the spool 3 is given
a braking force according to its rotational speed. As a result,
the spool 3 is prevented from rotating excessively, and the
occurrence of backlash can be suppressed.

At the end of casting, when the rotational speed of the
spool 3 is decreased and the centrifugal force acting on the
inertial body 344 is reduced, that is, when the pushing force
of the centrifugal force operation lever 34 becomes lower
than the pushing force of the compression spring 32, the
movable body 25 starts returning to the initial position by the
pushing force of the compression spring 32. Due to the
foregoing, the electric conductor 30 gradually comes out
from the annular space (magnetic field) formed between the
magnets 13 and 14. Therefore, an intensity of force given
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from the magnetic field is reduced. When the electric
conductor 30 completely comes out from the annular space,
no braking force generated by magnetism is given to the
spool 3. Accordingly, the spool 3 can be freely rotated and
the fishing line can be freely cast.

In this connection, since the braking force adjusting knob
21 can be rotated by a predetermined amount of rotation to
change a relation of polarity (N-N, N-S) of the magnets 13,
14 opposed to each other and a quantity of overlapping, a
direction and an intensity of the magnetic field formed by the
magnets 13, 14 are changed. Therefore, the electromagnetic
force acting on the electric conductor 30 can be adjusted in
advance of the casting operation, that is, the braking force
acting on the spool can be adjusted.

As described above, in contrast to the conventional fish-
ing reel in which the braking force is given to the rotation of
the spool 3 at all times, the double bearing type reel 1 for
fishing of this embodiment is designed such that no braking
force acts on the spool 3 when the rotational speed of the
spool 3 is low, and the spool 3 is allowed to rotating freely.
Only when the rotational speed of the spool 3 is increased to
a predetermined value, the spool 3 is given a braking force,
the intensity of which corresponds to the rotational speed.
That is, in the middle of casting in which the spool 3 is
rotated at high speed, the spool 3 is given an appropriate
intensity of braking force, so that the occurrence of backlash
can be suppressed. At the beginning and the end of casting,
the spool 3 can be freely rotated without any suppression to
the rotational speed of the spool 3. Accordingly, it is possible
to prevent the rotational speed of the spool 3 from decreas-
ing suddenly in the process of casting. Also it is possible to
prevent the spool 3 from rotating excessively in the process
of casting. Further, it is possible to remarkably extend a
flying distance of the fishing tackle. Furthermore, the fishing
tackle can reach a target point quickly.

In this connection, the following means for moving the
movable body 25 by a centrifugal force generated by the
rotation of the spool 3 is proposed by Japanese Patent
Application No. 9-214408. A tapered guide surface is
formed on an inner circumferential surface of the spool 3. In
the movable body 25, there is provided a braking piece
which is moved in the radial direction of the spool shaft 5 by
a centrifugal force generated by the rotation of the spool 3
so that the braking piece can be pushed against the guide
surface. The movable body 25 is moved in the axial direction
of the spool shaft § together with the braking piece which
moves along the guide surface.

However, in the above case, it is necessary to form a
tapered surface on the spool 3. Therefore, the manufacturing
cost is raised when the tapered surface is machined, and
further the entire profile of the spool 3 is restricted. On the
other hand, when the movable body 25 is moved by the
centrifugal force operation arm 34 as employed in this
embodiment, the above problems can be solved, and further
the degree of freedom of designing the profile of the spool
3 can be increased.

FIGS. 9 and 10 are views showing the second embodi-
ment of the present invention. In this connection, this
embodiment is a variation of the first embodiment. Like
reference characters designate the same or similar parts
throughout the first and the second embodiment, and the
explanations are omitted here.

In the double bearing type reel 1A for fishing of this
embodiment, in place of the magnets, three annular friction
plates 51, 52, 53, the friction coefficients of which are
different from each other, are fixed onto the inner surface of
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the second annular body 12. On the external surface of the
first annular body 1, there is provided no magnet 1, but there
is provided a spiral cam groove 50 which engages with a
protrusion 55 formed on the internal surface of the second
annular body 12. According to the above structure, when the
braking force adjusting knob 21 is operatively rotated, the
second annular body 12 is moved in the axial direction while
the second annular body 12 is being rotated with respect to
the first annular body 11 via the gear 22. In other words, it
is possible to change the positions of the friction plates 51,
52, 53 in the axial direction.

In this connection, the coefficient of friction of the third
friction plate 53, which is located most outside (on the spool
3 side), is lowest. The coefficient of friction of the second
friction plate 52, which is located between the first 51 and
the third friction plate 53, is higher than that of the first
friction plate 53. The coefficient of friction of the first
friction plate 51, which is located most inside, is highest.

On the other hand, in the flange section 25b of the
movable body 25, there is provided a braking piece 60
capable of moving in the radial direction of the movable
body 25 (spool shaft 5) by a centrifugal force generated by
the rotation of the spool 3. When a centrifugal force is given
to this braking piece 60 by the rotation of the spool 3, the
braking piece 60 is capable of moving to a position outside
in the radial direction at which the braking piece 60 can be
contacted with the friction plates 51, 52, 53. Other points of
structure of this embodiment are substantially the same as
those of the first embodiment.

In the double bearing type reel 1A for fishing of the above
structure, when the spool 3 is rotated, the movable body 25
is moved in the same manner as that of the first embodiment.
However, in this embodiment, the braking force acting on
the spool 3 is not generated by magnetism, but the braking
force acting on the spool 3 is generated by friction, which is
a point different from the first embodiment. That is, when the
rotational speed of the spool 3 is raised and the movable
body 25 is moved by a predetermined distance in the axial
direction, the braking piece 60, which has been moved by a
centrifugal force in the radial direction, comes into contact
with the third friction plate 53, the friction coefficient of
which is low. In this stage of braking operation, a low
braking force caused by a low friction force is given to the
spool 3. After that, in accordance with a raise in the
rotational speed of the spool 3, the braking piece 60 suc-
cessively comes into contact with the second friction plate
52 and the first friction plate 51. That is, the spool 3 is
gradually given a higher braking force according to a raise
of the rotational speed. Accordingly, the second embodiment
can provide the same effect as that of the first embodiment.

As explained above, according to the double bearing type
reel for fishing of the present invention, it is possible to
extend a flying distance by a simple structure while the
occurrence of backlash is being suppressed by an appropri-
ate braking action.
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What is claimed is:

1. A double bearing type reel for fishing comprising:

a reel body;

a spool shaft rotatably supported by the reel body;

a spool fixed to the spool shaft and rotatable integrally
with the spool shaft so as to receive a fishing line
therearound;

a movable body attached to the spool shaft, rotatable
integrally with the spool shaft, and movable in an axial
direction of the spool shaft;

a centrifugal force operation arm, rotated by a centrifugal
force generated by rotation of the spool, for moving the
movable body in the axial direction of the spool shaft;
and

a braking force generating means for generating a braking
force acting on the spool via the movable body when
the movable body is moved along the spool shaft,
wherein the braking force corresponds to a distance of
the axial movement of the movable body.

2. The double bearing type reel for fishing according to
claim 1, wherein the movable body has an electric conductor
moved and rotated integrally with the movable body, and the
braking force generating means has a magnet for forming a
magnetic field by which an electromagnetic force acts on the
electric conductor so that the rotation of the electric con-
ductor can be restricted by the magnet.

3. The double bearing type reel for fishing according to
claim 1, wherein the movable body has a braking piece
capable of moving radially outwardly of the movable body
when a centrifugal force is given by the rotation of the
movable body, and the braking force generating means has
a friction plate coming into sliding contact with the braking
piece and giving a frictional braking force to the movable
body via the braking piece.

4. The double bearing type reel for fishing according to
claim 1, wherein the braking force generating means gen-
erates no braking force until the movable body is moved
along the spool shaft by at least a predetermined amount.

5. The double bearing type reel for fishing according to
claim 1, wherein the centrifugal force operation arm is
pivotable about an axis extending in a tangential direction
with respect to the rotation of the spool.

6. The double bearing type reel for fishing according to
claim 5, wherein the centrifugal force operating arm is
L-shaped in section, having a first arm part, a second arm
part and a connection part connecting the first arm part to the
second arm part.

7. The double bearing type reel for fishing according to
claim 6, wherein the axis about which the operation arm is
pivotable penetrates the connection part, an end of the first
arm part opposite from the connection part is contactable
with the movable mody, and an end of the second arm part
opposite from the connection part has a weight.
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